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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light oxidation 
treatment technique for suppressing the oxidation of a 
high-melting point metal film for constituting one portion 
of a gate electrode and the diffusion of boron in a p- 
type polycrystalline silicon film for constituting the other 
portion of the gate electrode in a CMOSLSI that adopts 
a polymetallic gate structure and dual gate structure. 
SOLUTION: The heat treatment for improving the profile 
of a gate insulation film below the end part of a gate 
electrode, that is removed by etching by supplying a 
mixed gas containing hydrogen gas and steam which is 
synthesized from oxygen gas and the hydrogen gas using 
a catalyst onto the main surface of a semiconductor 
wafer 1A, is made under low thermal load conditions 
where a high-melting point metal film for constituting 
one section of the gate electrode is essentially not 
oxidized, and boron in a p-type polycrystalline silicon 
film for constituting the other portion of the gate 
electrode is subjected to oxidization under low 
temperature load conditions where there is no diffusion into a substrate through the gate oxide 
film. 
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(c) zMR^fXfe<fctf«ill^i:*3R^fXi:^6 

ey- F «S©»£^ST3^©MI2y U 3 y^M 40 

43 <fc tf fn&RHB/ y 3 yn^i^Mf * c fc k * 

^T, ffiiBXg (c) ©;^-zy^©I(cx-yfy^ 
^nfcluffiy- h«^©^T©Mf2^ky y 3 y§££ 

maw-sis, 

[0 0 3 7] 15. lXTOX@^^t?¥*#*ffl®g§a 

( a ) ^^x;\©xffi©yy3ysffit^snrc 
Kft-y y 3 ym^-gtry- f mmm±i^ * f- 
^snfc^ii^yayiafcTmrsm (b) mis 
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y 9 x r y k ? « fflftjg&MR*£j£r 5 x 

& ( c ) MiH^iai^y y 3 ym& «t tf m^h^^s 

TSIfi, (d) MIHXg (c) cm 

k*jR^fX kfr 6jJ4«Kc«fc 0 £«£ftfc*»* 

*s&«£#x»H5rF"^ ««Ey-F 
*&r**a©sffiE5"j 3y^ffife < fct?t9E^^-yy 3 

[0 0 3 8] 16. fSftliSSS^XAO^ 1 ©Xffi 

©y y 3 yg®fcj&fc£ ttfcRffc^ u 3 yjg£3t?y- 

f»si±^ F-7°*nfc^^y y 3 y$t 
mzmnrcT^Tjw- f cmo s 

HHIi&llfi^fcoT, MiHy-FlgWi, MfB^-F 

mn<D~ffi*ffij£T%imz£&£ky y 3 yj^©cgu^ 

[0 0 3 9] 17. ^ftiMSM^x/NOil 1 ©Xffi 

©yy ay^fcj^*nfci»WK««dtyy-hiMi 
§t±£, *^*^F-7°*nfc^ H B B yy3y)^k, m 

^nrcxa7;vy- f cmo s ^mir^^mmkWjm 
mm^Tim^nrctmmimommit, ma? 

[0040] is. ^m^mmm^tom 1 ©x® 
©y y aysffifc^figstirc^yy nyi^^y- 

k^ Mi2^r 0 y y 3 y§i±fc:i6&$ /- C {±/^y ri^/r 

^^$tlfcra7;Vy- F CMO S %^??>?mfcm 

mmmmx%>-?x, m^-Ymm<owfimmt. 
tifctui2^{byy 3yjn^ *sm&imLirzmt\z. 
&&mmcBVi*^Lx^5¥mfoMm®ffim@o 
[0041] 19. ¥mmm®m^^®% 1 ©x® 

©-yy 3y^®ic^^tifcg|fbyy 3>K*£try- 
f^ji±{c n F-^tirc#^yy ayi 

k, MI2^^y y 3 yjjLhtecag* fctt^ y re^/h 

^^nftfiW- f cmo s j&^-rs^NWMfc 
mmmmmxh o t> Mi2y- f in©-$£#r$ir 3 

[0 0 4 2] 2 0. MI2l9fc:}3^Ts mE?-hffiB 

mit, mMit^v^ym^ts^mmmmmmm a 

[0 0 4 3] 2 1. ¥«ftS«©Xffi£ftMLfc:y- F 

mmt*mmtcivwTS*ftLxmL-x%mm 
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£-atriB£-#x *ffiM(DMg.fctimz ft fcMIB¥aiftS 
OBfci >y y 2 ftfcfufBy- b *SOfi(iiiarF©fffiB 

y- hmime>7v'7T'{7i/*%m'tzmwmiMt* 

froi»ey-hM0-**#^rafflffi£«i 10 
»s/ u n ^n^Miay- f ^tM^ao tm 

[0 0 4 4] 2 2. MIH2 1 fC&V^T, MS&Hljfc&Ji 

K^y^xf^esD x Mte^'J rm&stt* y>? 

[00 4 5] 2 3. MIE2 KCfcV^Ts MfB^— hWI 
[0 0 4 6] 2 4. fufE2 1 fcfc^T. WtZY~bW& 20 

[0047] 25. mis 2 2ic&^r, Miai&Ms<?)?.s 
g»s 650-9 o Q>°Qx&%^fommmmwv>m 

[0 0 4 8] 2 6. tNB2 2KfcV»t\ buIBIIM©*! 

ic» x 7 5o~9oo Txh&^mmimMmm.mv>m 

[0 0 4 9] 2 7. MIB2 2tCfe^Ts fulBMI<7)^ 

mt, & s oxmKtb**mmmm&K»wk% 30 

[0 0 5 0] 2 8. MIS2 6t^T. MiBS^X* 

©zK^«aii, 1-50 %r*%>%mfomm®mmw<r) 
nam 

[0 0 5 1] 2 9. MIB2 7fcfeVTx Mffifi^tfX* 

warn 

[0 0 5 2] 3 0. mM2 2(CfeV^T, ffllHg£#*® 
Efotts 7 0 0TorrKT©MJ±lrfe5¥^*«[HlESS 
fiOSBSm 40 

[0 0 5 3] 3 1. MIB2 2 fcfcV^Tx BUlffig^tfX© 
7 0 0~8 0 0Torr©#JS^35S¥S^«@ 

[0 0 5 4] 3 2. MIB2 2t£%VX, falS!##X<D 
ffifttt, 8 0 0TorrlU±cOilffiTfe§^«^»ffl[HigSS 

[0055] 33. uroxm^tsmmmmm 
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& ( b ) mmmmmm 1 fi^Mfa^ivy u 
u 3 vmem& u mib^s***©^ 2 iu&om 
*s/y3>«««*r*xm (o fufaps>#i§n^ 

±^^t?MIB¥##M±^ifi^$ fcttM 'J rflfctt 

LrfflMaaBK*jR« , r*3m (d) MiapM^ig 
<o±fflm&Lrcmm&m&&mmzz>w~=-y7? 

ZctlcX^X, MIB** ftSSOfufBIg l ftttfcttflB 
§ p ^ */bMM 0 S F E TCD^ 1 y- b MHHBft 

u mm^mfcsmmm 2 mwcfm n s^ms** 

HMO S F E TOW 2 V- bWM*J&J&TZX.m, 
( e ) #*#Xfc £tffl*ifc*fX fc**3tfX fcfr&JWifc 

«fc d ^jashfojc»««««&^x*ms©fi«teiP 

L> MfBJg l h Mfe <fc tflulB^ 2 y- h *ffi© * 

itztvf, fr-offsWM 1 y- YW&<r>{m-^mwLt 

^MfBpM^H-yU ayflHtf O^^SRtfMiay- b$ 
fB;^-- yy©^(cx-y^y^$ti/cluiam 1 ?- b 

my-bmim^uyr^jv^m-t^mmmio 

[0 0 5 6] 3 4. MIB3 3lCi3^X, WMMM^M 

mte?y?xr-yfrt>%*)s mi a/ v. j rm&mtz y 9 

[0 0 5 7] 3 5. |M23 3»Ci8VvC. Mf3^ 1 y- h 

wmf-bmitmomm^ 3. snnuTT^s^* 

[0 0 5 8] 3 6. MIB3 3 Kjg^X. lulE^ 1 f- b 
0. l 8/im«T7f*S#3W*««lHieSBO«Ji 
[0 0 5 9] 

ztcitxD^mfcis^x, w-©«te«#r*»*ffcttB 

[0 0 6 0] SSfCs mM±% 
<0>£gtf mL<0^-yay^rdmM<D]B 
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ft 6 ttK^te&M^&fe x -#H:flfc£©-3B 

it » »- «H*H«^tf) fc»Btr*»^ 
n*fc**Bfc^ ^©iftJ&DRKIgSStiSfc©^* 

?25Si:#;ie>tt£*££K.#x Lt>&^©*>©T? 10 

[0061] mw^ &rf<omM<omm^^r, mi& 

5n*»&*l»*x ^Wfc*©J#R£Hfci£G(3;fc«: 
[0 0 6 21 £fc, *«Tf^Ni{*««iaBSS«fcv^-5 t 

© ffi© ss± f c w 5 n 3 t> © *> # ts fe © -r s o 

[0 0 6 3] #£Sfi<DJ&l6tt. nft^.;HM I S F E 
T t p?-**;H!M I S F E T £T9&mB&miLL1t 
CMOS LSI <Dmg%mzftmLtc$><DT»&%o C 

©cmos ls i ^iBfi-rstcii, $f\ Hifc^-r 
± 9 itsnitf i o q cm@g© misn^ U 

1^8 5 0 °C@S-e»SLT^©^®tC 

suv i OTum&oM^wtft*>v ^ymz m<t 
St) »tu ^T?c©»fc^';3>ii2©±teiw 

1 2 0 Migg©g{t^ U n yjg 3 % C V D (Chemical Va 30 
por Deposition) S^iRLfc^ 7*M^XMt£ 

y 3y§t3 »>')3>i2 t^^si-^c ±Mt 
v/ y a ySt 2 fix »©X3S^*?»iB»©fii5fcSJ6ji 

[00 6 4] S 2 K^f «fc O Kx WC*y V 3 >m 40 

MfoMM 1 3 5 0nm@fi©?i4 afcJ&tf 

*-r sfc&jc. 1*1000 vmmxmwm 

[0 0 6 5] *fc, 03^-r«t9^ ¥#ft3«l± 
(C0r/f 3 8 0 nnSe©»ffc^ U 3 >« 6 * C V D &T?it 

Kx i ^msmLxmt^v 3 >JH 6 *r > 50 
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•>77^ (Hf$J6) -r^o *©& SMfcVU3>Jll3* 
X h »y^Kffll^dk¥W«*S5lf0 (Chemical Mechanical 
Polishing; CMP) mxMiti/V 3ygt6£$F£LT 
ftt 4 a©F f 3gi5tC^-rc:^tJ;Dx SffiJfflfiffcSnfcJK 

fi) ©iffi (*?)FMffi) ©aWWfflfcfcv^ fc*tc 
«x ?¥Mfit£3CMP«I5>1\ BJ&Sttfcffi^fc 

^©^fiftis i 5 ©*np^$§£#ty & © t f 

[0 0 6 6] ^(Cx «tyy»%ffl^fc7x'y hx^fy 

yx^mmm 1 <D%ffim±im?tcmti'v ?ym 

^^^x/l/^M I S F E T^Mt^Sl^B 

;i/MM i s f e Tfcj&a-rsigwtep (y y) 

[0 0 6 7] *<D& ±|BpS'!7X;V7{Cn^-V^;l/§ 
M I S F E T©L*VMiMJ± (Vth) %m^.t%fc!sbO 
B ^^y?T-5jA*U nM7x;l/8tp^ 

^*;l/MM I S F E T©btWI*J± (Vth) ^HKI- 

§fci6©p c;y) ^^y?r^*t-§c 

[0 0 6 8] ^(C, H5tc^f iat, pS^x;l/743 
j:c5nM7x;V8©^n^tl©gffi0^t:>"J nyg2 
§HF (7^y^) *«Wiai>«*«oTI8*bfc^ 

MKfctTpM7x;l/7^<fct;nS^ 
x;l/ 8 ©^n^'n©^ffitc)lff 3 . 5 nm^g©M^%^ 

[oo6 9] #t«:is^«sn*v^, ±m?~mitm 

H o Tx h ^{fcil 9 1 ©l^ffifcg* 

9^3. 5«««*Tn»<4*^ ^»i*a*i tm 
B^&&m£M®Lxm%(DRmiz3LV%&&tfm&<\: 
u h*+yr©^%is^rso ^«fta«it 

©#ffite@&rLfc^iC©^#£$&-f£©T\ ±E 

©^gft^sttx Si6r»^y- h ^ftM 9 mmm 

[0 0 7 0] #fC N 06(C^f<fc9(tx ¥^ftS«l± 
fcSUP 9 0-1 0 0 nm@g©y > F-7^re^ 

C V D mxymLTzfe, n *;l^SM I S F E T 
JZJ&iffirzm® (pM<?x/W) ©/^K-T'^ft^ 

unMiKP (u» it-ftyn^&frLxnm&mm 

^pyllOn ftjR*U p ^^#>;VMM I S F E T 
ffi^U l o p%B&fr% 0 

[0071] ^ttCx si 7 fc^-r <t 5 fc, n musMii/ y 
3yii onfeiifpS^ia H s B yy3ysii o P ©^n 

; fti©±i5{CilJ?5nmSS©WNSIl 1 i:HJ¥5 0nm@ 
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m i 2 o±auc§ij¥ 200 vm&wmii' V ayin 
* C V D £t?i£K Ix feft, 'J a >Ml 3 ©±g|5fc 
H^XHl 4£-?X^cLTCfteo 

h mot 9 ©±§i5{c n mzm&i; y a >im o 

n, WN®|1 l&itfWJll 2*»64*n^-V**S!M 
I S F E TO^- hi® 1 5 nsWRHftStU nS7x;l/ 

8 oy- h mur 9 ©±g^ p m&m&*s y a vim o 

p, WNJSil l*«fctfWKl 2^6*Sp^^;VS!M 10 

i s f e Toy- f»k 1 5 ptfjassnso y- h« 
si 5nfe<tt?y-h«ii 5p©wfftoy-hft 

«, fifH^f 0. 1 8 jimTffcSo 

[0 0 7 2] ±fEO<fc-5{C, nft*;HM ISFET 
©y-hSgl 5 nfeiO'pft^SMI SFETO 
y-hSSl 5 p 0*ft*ft©-gP£ffifi$iCD&JB 

(W) T?i»^Lrc*y^^;P«Bfifc-r3CfcteJ:t), * 
Ozs- yWVk 2 Q/DSg{C*Tfiffi*"et *oi*. c 

mo s ®8&©y- Ymmwmhxwmft*m&z 

CtftTt&o 20 
[0 0 7 3] y-Mfill 5n, 15pOibnX 

fcffl^7c:7*hU^Mm 4^7>y->^ (Mb) 

In l ©S»8Bfc F5>f xy*-y#fflt 

08K^f «t"5^ y-hMSl 5n (y- 

h«ki 5 P t>^) ofauw^o««oy^h»ffc«i 

9 ffmztiTzeam&x y ^>mo^mmxm 
< 4s tmic y- hdiMT^oy- haftgt 9 

OTtx-yfy^nt7y^-*7 30 
^-©S*?«y-b»ffil 5 iu 1 5 pOWEtfffiTf 
«&HO^*^*^t;*o ±l2 r >x^hxy^ 

yy-efjftfcy- hitting • sfc&£, 

£#$(¥9-1 4 2 3 1 S^ESBW&iBtttffcSo 
[0 0 7 4] H 9 (a) 14, 7^h8MHlc«^5«( 

9 (b) 09 (a) CDB-B' ttKftofclWSiBlT* 

40 

[0075] cotsaisiWbPi 0 ott, %mm£$m 
xmrntirc^y^i 0 l^mrfcD, ^o±a5fe 
cfctfT^ai^sft^x/Ni k*tjmrzt—$t 1 0 2 

a. 10 2 btfmmZtir^So ftWl 0 ICDftM 
Ui, cOt-^10 2a, 1 0 2 b^5#*&Sft*f» 
fc^gft^x/M A©£ffite^£m£#*H«K© 
^y yy 1 0 3 i&SSft, ZQlMfotmfcV^ 

1 A^zK^tcffi^-r*^*^ 1 0 4t>mwtftx^ 

*o 2§mV>?l 0 3 it. 5H£*V»ttS i C ($"J3 

y*-;WF) ftJ?oB«tt«Tf«««*u **ym 50 
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tir^So nmy>f\ 0 3©i«iEa, 1 0 
4{c«^^nfc¥*^ f >x^ 1 Aoiae*swsfa3»a 

Ml 0 6tfRK*ftT^3 0 ¥#ft^x/M AOM 
t-^ 10 2a, 102 bt«t«iia^*SOfi!k 09 

o^-rid^pyy^yyi 0 7£fflWt 

R T A (Rapid Thermal Anneal ing) TjS^SM LX t <fc 
[0 0 7 6] f f >A1 0 1 ©gffi©— SPKli. 

mi 0 1 rttCTk^M/^^^x fcM-y# x £S 
Af-sfcaotfxsxwi 0 8o-«fi«ttiK*nr^ 

SOtfXfe^StfgSKSftT^So uzmxe 1 0 8 
©ifi®lc«, ^StOM®?Li 0 9%#^.fcPSMl 1 o*K 
KtfSftTfeD, f-+>7*i 0 1 ftfCgASftfcfcCft 

ccomMi 1 ooJta?Li 0 9^ii}StT^y;^ 
1 0 1 Aicg9Cfrt&So 1 0 1 oSffioffi 

o-aPKtt. fty^i 0 1 mcmxztirc±.mftx* 
mmzrcvxommi 1 1 o-wwtttsfttv*,, 

[0 0 7 7] Hi Hi, ±IB8at£SfldF 1 0 OOff 

(09*.fcfi$ffi£ r/NXxD-TCHastelloy) J 
fcLTfc]&ft*N ^fcjfrSftfcKJSBl 4 

l£{f;tT:fcD, ^©^(CttP t (7"5ff) , Ni 

(x y y/l0 fcSWiPd C^^ZO 
JS*^4S3-r;H 4 2^C03^;H 4 2«t3 
H-^ 1 4 3 fctflRSStl-CVSo 

[0 0 7 8] ±IHS^S§ 1 4 1 fC« s 7[cS)E45«fctf»j(E^ 

S&syn-fextfxfc. ^n&awjA r (7/Wy) 

4 4a, 14 4b, 1 44 cfrSEff 1 45fcSUTH 
ASti*J:5K:ft^^So Sfc, ^X|fS«l 1 4 4 

a, 14 4b, 144c tffig 1 4 50K(<114, ^X© 
MZWRTZ^xyu— 3yhP— 71 4 6 a. 146 

b, 146ct ^X£D«Wt5W/Wl 4 
7a, 147b, 147c fcffKltStU SJSfg 1 4 1 
f^tC^X* ft 3 #XO*fc «k tf^tb^ dftStCioT 

mfflcfflwzti&£5ic%-ox^&o 
[0079] ±i2Hjs§§i 4 1 ft\zM\-znrc7v*.7. 

(3jc*fe«fctf»SR) «, 3 5 0-4 5 0 "Cgg^O 

j»?ftfc3^;n 4 2ic&mhx®mztu TkmfrTfr 
zitjm^ytijWQ&L (Hz -*2H* ) , mmft? 

frmmM7?*;l'tfi&j8fr& (0» ^20*) o eft 
5)2ift07^;l'tt{b^{cSJ6r?gft-e^Sfc46fc, 

a^p^fcasbrzK^^fs (2H* +o* ->h 
• o) o %zx\ * (7k^) »^r«t;wt (* 
* : a*= 2 : i ) «fc r> mm®7mz*5fvtc7vt7. 

j5fX%KJtSgg l 4 l rtfcSAf* c fcfc «fe D, 7j<^M/ 
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mu^rnxm i o 8 ^®ot^sh^ ioo©f 
ty/uo i teSASftSo *fex c©?^-a-#xfix s 
SE^r/i/drvs: H©*igtt #XT*»fi©»fifc:*&Sv; lt 
f-vvrti o l {<:SALT*><tv\ $fc. ffl£#x©ffi 
tUt, R-fTorrfr 5. 8&E©IBBT?£*te:!85£ L T J: 

v\, 

[0 0 8 0] _tl5©<fc 5 1 4 10 
otts *©^te@B#?-*;dc*fc»*©*fc,J:tf*-tt6 

-^©«ffi«s^e» i o %m&mmm*-?mm 

fcf/J«t«i^ Bft3©T\ * U-y&zk^a/TkifKI 
•g-^X^^-^y^l 0 lfclalA'f 3Ci::tfi7?t3o 20 
[008 1] &fex KJ&#g 1 4 1 i*J©j$£Sx:&S«x 

43 <fc tfRHSfc 9 5?*;WfcT* tat. ©t? fcnfeftffiE t 

HCISS^tiftV^ *7>x «!«^S«a-r;V^Kjj0XL 

<fcV\, 

[0 0 8 2] 0 1 3 «> *E^/*^l^X^^^fc 
^bSTCS^^^^ffiJt (Pe o /Pb ) ©g£tt 
#tt**"T^9:7T«*9, 0*©fiti§ (a) ~ (e) 

^-tl^nWx Mo, Ta (^y^/lO x Si, T i 30 

[008 3] «t 5 fcx #Ji£»fbF 1 0 0 ©f-f 

i o i icmj<*&7mt^*m&#x<D*m%/ 
ymft&ttz&m. (a) (d) tim^nrzmm 
<omm?ifoBMt-&z.ttcii*), r-vmrn dsn, 

1 5 p) ©-95**^1"* WJUl 2fe<ttf^';TJiT?» 
3WN§£l l*»ft:r«Cfc4tfCx S i (¥«ftS«x 
1 43 «fc XS&fc&V V 3 yflg 1 On, 1 0 p ) t>fr*WM 

(Wx M o x T a x T i ) x S i (D^tft&mM/ik 40 

jfss^5srxtf»©7j<ii^«a^«< fcsfcotttmjiK 

«*t<&£o T^^x ^«/*i(8i^X*©* 

s i zmsmizfMtt s c fc^#So 

[0 0 8 4]»y-MI(15n, 15p)© 

**»£Ejt*ift» (b) mm(d) timtntcm^ 

fcx (1 5 n, 1 5 p) ©-«%T aJU-ff* 50 
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j£L *m«/*IR^ffitt:*ffl« (c) fcffl 

ii(d) aic«*nfciiw©iwrtfc«j&r*cJ:teJ: 

[0 0 8 5] — 73x K^Oi-UfCx TfcH^C/TKJPEii^ 
K, (1 5 rix 1 5p) ©**;l/i$#*T i 

1 0 nx l 0 p) ©*#W?WfcWfcLJ:$ fcttfeT 

ih^t i NM*^mc^{t?tiTt^arci6^x y- 
hms©«i«3b^cf=»3 > r«o 

[0 0 8 6] H 1 4 fix ±I2*^/*jS^#\x£^ 

fcftffftHEBn fcn^-y u n y©nj? t commit 

[0 0 8 7] $fcx 0 1 S&JxtfH 1 6 fix #§851/* 
SRiI£#X©##il£* 1 0 %x 1 5 %fc LfcJ&a-fcfe 
-S©m{bMI? (2x 3x 4x 5nm) *#*©&: 

%>o s^©i^fCx v^-fn©*&t>-«©ftfkBii¥%# 

[0 0 8 8] B17I4, ^J?3. 5nB©«ft'y; 

ny)l±fcffMLfc^j? l 0 0nni©^^y U ny^fc 
fl"^}A*x^;V^-5keVx K— XS4 xio" /cm 2 © 

mmmLTc t^oumtvn (vthtrnzmm) torn 
rat«y-Mi^©B ©SAWxit^iiA 

T 2 c fc^H LTV FB tb&itfcift*:-*- 5 c 

[0 0 8 9] fiUi©£:i:)b^, (1 5 n, l 

5 p) ©-gP%«/35tt-5W$il 243*t?7^UTST^S 

wnj^i i*«ftr*cfc*tte, s i cmmmi 
%&xf&m&>vxym i o nx i o P ) (Dfrzwnm 
imitu frif-bmm (i 5 P ) ©ft&©-a5*«^ 
-r* ps^es^u a >« i o P *©b ««y 

-h^{t^9^a^T¥«^»«l (ni-)i;V8) fc 

^X7\ 1 k(OMm&*m<ti/v 3yi©afi«Tt 

fc^n8S£T?&S 6 5 0 °C^6^«#:^X7x 1 A©^ 
M^tlA%L^<^^9 0 0°C©IBHP ( 9x »*b<tt 

7 5 0~9 0 0°C©ISH^fcS^U J;i9$ffb<«B 

8 5 0 "CggfcK^-T So $ fcx C © t ©7K^/7K 
*©^7^x©7i<^?iJSfix WbS/U a MKtf 
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fc 3 0 %SlfiK±fc«&r* ciWfKs «fc 0 0 
$ L < tt7jc#^<D±l8fifrcfc* 5 0 %gg (8 1 3# 
SB) fcRgtS. 

[0090] $m®M£mikP i o ozm-oTc? 
[0091] $-f , isaBS»fbP i o o y^ i o 

& 5 „ Ml?- Mftl5n, 1 5 p <OMUmt> i Tc 

^iAiAWt^ i o 4©±cn-Ft"*o 
fty^i o i«bshu ^mzrt-yfix 

*mxhT?-*yrt i o i no>fi7s$m>-rtbKn 
i o 4 tts m^iA i Affgp^fdmafts 

tlS£?, SefrC&tl-* 1 0 2 a, 102bT?iO^ 
UTfe< (W*fc?8 5 0°CS8) o 

[0092] l o l ^fc*^SAtT 20 

s ^msftgf fcs*s*^ crc o ?zcdt\ y- h iwt 

Tfe<cfc^aSU^ (ft&\ JKT©^-f bKftftMO 
UT7/v:iyftew?S'ffetfXs m*x 3*ftH£*&n 

[0 0 9 3] HV^T, #X£j*g« 1 4 0<DKiS#§ 1 4 

tf&ms.itm%.i£5 0 %mm) z^y^ iouci 
alt¥*#7x/m A<omm^mM<ommt£imitt 

<ftofcy-h»ffc§i9tfS»ft:StU Hi 9 (a) K 

^•r«fc9{<:, 7y#-ftv htnrcY-hwm (1 5 

n, 1 5 p) (DMSW0^077-r;l/*^C#^tlSo 
TftfcS. (b) {Cjfc^LT^I-^atC, y-M 
|(15n, 1 5 p) iv^fci* 
£^ fcx <y D BRii^T^ftf, 

[0094] ±iao7-r vwtitttmmm t, y- v 
mmw&m^m.i\Mif>zmx±.Km < ft d , y- f 

WW***?*? htf£Cfct>, MOSFETcDtt 
W«*J± (Vth) tfRff^fr&fttfcDf So y 
- h *@ l 5 p £-3&£*g$f 8 p S&M&RS' U 3 ygi 
1 0 p(f»<0B (*73R) O-SPtfSIR (ni>)x;l/8) 
fcJI«bS< ft* fcv^fcfflH^ £a&f-+*;l/gtf y 

-h«K(l5ru 1 5 p) ©*QXf@=tDfe®<ftSi: 
[0 0 9 5] y-Fgtf 0. 1 8 /imMmcDM 50 
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ftM 0 S F E T it, ?- V ftnX^ORIHKP 6 ©ffl D 
*\ L#^fc^0&»ft«^*#Sftl^l8J?fc#a. 5 

it, y-MMuws© 5 o %«L@g^±ist-rs©^ 

[0 0 9 6] JffiD^ ^^y;^ 1 0 1 fllcK-i^T. 

AWSWiAiAW^ i o 4fre.ry 
[0097] ecK ±E^^ h»triBKti©CMo s 

fc, pM^x;b7tnS^M^ 09*.«P CJy) 
^yfT^^LTy-hSffil 5n©MM©pM^x;V 
7tn" 94Mmf«16«^SU ni-)x;V8(Cp 
M^fMtl. «*tfB (**JK) S-f^yfT^ii^Ury 
-h«f 1 5 pCMfflH^nS^x/l/S^p" 

1 7 *&f£Lfc'&, ^mmffi. l i«l 10 0raS 

jtflMWfc-yy nyn 8 * c v Dmx»nm-5o 

[0 0 9 8] mz 1 iZ-T^tZoiZ, pM^x;l/7 

Tnft*;VSM I S F E TOn + M^*fSM2 1 
(V-Xs KWy) ^0figU nM<7X;!/S{CpS^F 

*?vmtA i s f e tcd p + m^m^M2 2 (V-X, 

;Vy-b«BtOn^*;PSMI S F E T Q nfc<fctf p 
3-V*?lMlA I S F E T Qp*W« 0 
[0 0 9 9] H2 2fc^1-j;9{i:, ^0^1 
±tc C V D mxMitzs V 3 yjl 2 2 Us {b^W^ 

X hM^^X ^ Lfc H9^X>y ^y^t? n + 

M^2o (y-x, Fwy) *5<fct>y 
2 1 (y-X, FW» <D±®<omifr>vxym2 2 
ccxyfym gftyuny^i 3, 
i 9icMTZfflt-yvxym2 2<ox<y^yyi/-h^ 

**<ft**5ft*frT?ffV\ n + M¥#*M^c2 0 

(y-x, Fwy) fe^tfp* S¥3IW*««2 i (y 
8 t>mzzft%;^& o ict So 

[0 10 0] #fC, n + 9¥«mR«2 0 (V-X, F 

wy) fc^t;p + S4MW«s«2 i (y-x, fw 
y) £D^ti^n<o±^og{ti/ y n yfi 1 8 ty- 

ft«9 fcJ&B^^-rSCfctCfct). rT M¥SftM^2 0 
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flMU p* M^«*IM^2 1 (V-X, FWV) o 

#-etTV\ y-Mi dsn, i 5 P ) owmmit 

F*-;V2 3«, y-haSl 5 nkotfU * 
fcny^ F#-/l>2 4&, ?-hWMl 5 pfc^L-T 

[0 10 1] 02 3fc3FTJ:5£, SUtyyny 
§|2 2®±^«ffiLfcW]g£/^-xy^LTB3il2 
5-30 ZBl&TZ Z-tK&K>. *MM®Bt&CD C M 0 
S L S I tfl&Mf 5o 

[0 10 2] *^«fc«fcoTft2*lfc3S!l?£ J t 

ML%^mm-em*$&mmr«&& c tun? 
[0103] m^±mLrcy-mim^^hm.it 

Wmte, 0 2 4 ic^t «fc 5 ft/^ ttWMWdF l 5 o 
gl 4 0fcftDftW-Tff'5«:fct>T?*S o COlO;^y 

X£>— M£0 2 5 fc^-To 30 

[0 10 4] ifts MI2^M«^-ea^u^^;i/«5g 

[0 10 5] 

S»ft ! £)«Dlcj:oT#e»tiS^^«#{cSi^-rtx^ 
Tc0^fet)t?^5 o 40 
[0 10 6] #U**>l>y-F-*jfifc 
Tar^y-hflBfifc^a^f^CMO S LSIKfe 

cttiz.&\)^ nf- v mommu 0 s f e t 

ti* cmo s lsi co#m mm&m v*fa±.z 

«cJ:^*«. ^ y-hS^o. 18/fmJKT 
0^ftMOSFET^#^2*l*CMOSLS I ©» 
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[0 1 ] *388©-asfc©jraRT?fc* CMOS LSI 
[0 2 ] *^WO-^MO^I6*t»a&S CMOS LSI 

[0 3 ] *.$m<Q~$m<»m?e&z c m 0 s lsi 

[0 4 ] *%m<D-~%M<OfcWi~?&2> CMOS LSI 

[0 5 ] ^mno-m^mmx & 3 c m 0 s lsi 

[0 6 ] *5£W0-^fifc©J8»T?a5S CMOS LSI 

[0 7 ] #^CD-£flfi<iW&l6T* & 3 C M 0 S LSI 
O^}t^^%^T^#ftS«^Sg|5®Tffi01?feSo 

[0 8 ] *mm<o~mm<DBn~e%>2> cmos lsi 
[09] (a) «9>rhwiOTte««r*«aes»fc 

jFOSEKMBI, (b) Us (a)OB-B' SfcJ&o 

[010] (a) h»twik:«mf««aKai 
it'Fcommvmm, ao (a) ob-b 1 muck 

[011] *^0-^o^ti?{£B**tt«Kf£0 

[01 2] 01 1 fc^f*IS«/*«S^^fei!^lI 

[013] 7ki55t/*si8g^j!fx*^ofciMbja7cSjs 

[014] *H«/*M8B^j!fX*ffiofc8Mb®ll^M 

[015] mimmmimmtvmm*????-? 
[016] «ff«fc»Bwrfcow*«3i?r^97-tf 

[01 7] y-h*m^^atfcfctOgSfcVFBi: 

[018] «a6S«fbP*«ofe9>f bWfcT'a-feXO 
v'-^-yx^-T0Tfe5o 

[019] (a) % (b) ttx 7^Mft»®y- 

[020] *^0-^SO^«lTf CMOS L S 
[021] *^©-^SS©JgJiTf s a CMOS l s 

[022] imm<D-mm<Dimx^ c m 0 s l s 

[023] #f§80-^Sfi0J&«tt»»S CMOS L S 
I cDS3t73^^^T¥*ftS«cDS^»fM0TS§o 
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l 4 0 #x£j£itB 
1 4 1 KJ£#§ 
1 4 2 3-f ;l/ 
143 

144a~144c tfXffSW 
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1 4 8 ffff^-fy 
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H01L 29/78 
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H01L 29/78 301 G 
21/316 S 
27/08 102 C 

GIffiB] 4^8/3270 (2 00 2. 8. 2 
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immm 1 ] 
mmMmmzi mmm 

mttm mm 

(a) ^#y^\(D±we>i/V3Vimimf$.znrc 

(b) mB&tt&i/vxymtsc, mmtcivvjTM 
srrsxs, 

( c ) wia^Msa^ u 3 ymts x xmssam&&uvt 
m 

(d) tuisxg (c) <m 7m$7,i5£wmn*^ 

jettra-eftoTs mis^uts^ m#yyxTym 
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(b) tufH^f H ^U3yjl±{c, /'i'jyl^LT a 

( c ) MlB^H^ U 3 y^43 <fc MIHftfi&J^llJIi^ 

m 

(d) MiEXg (c) *Jftffx*J:tf2jai««^ 
Li ZJi^gfflisM^lL^B^kir, tfrfF.y- 

mi^isa^ u 3 ymmmttrnm § xg 0 
nw- h c m 0 s &#r«¥*mM^mi®i6i 

(a) *mfc?x^cD3m<D^V3ymfcBl£l£ftrc 

mit-y u 3 ym*^try- h ^usix^ f- 

(b) fHE£f»$'y:i>«J:fc, SMk*y^Xr>« 
■(c) S3S5^MSS^ U 3 ym, MfB^U 7jf 4s <fc tf tufa 

(d) tulHXg (c) Oft, *3fc!f*fe,fctf*&«;fcS 

MS^M^ U 3 yflg£ Whfliiit § xgo 
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f c m o s zm%mfomm®&mw(D!m 

( a ) ¥mm^<D±m<DisvxymmcBi&i<fttc 

(b) luf2^ H s r>';3y^±fc, Sfofry^XryflU 
*£tr^y7tf*^LT*y?Xry*±jS#fc'fSl« 

ii£&ii§i%£j&-r«m 

( c ) mmm^y u 3 twa* y 7JI& £ r/Mia 

tt®£j£$T3xg, 

(d) MIHXg (c) ©&, >"j3^iO*Wa^y 

f cmo s mtzmfommmmwcDim 

am; 

mt*y v 3 >mfr£ts?~ f wfflgLtK, *?mft f- 

(b) MIB^|gf H ^U3yM±t N Ift^^^xfyl 

(c) Wg^Kia^ya^ t3i5MU7»fe<fctfilSB 

(d) MfHXg (c) ©&, *SR#XfcJ:tf#ll££-& 

©Me* u 3 ygi® & «fc tmiB^ny u 3 yjst£fi$ 
ftmat-sciifcioT. iuiHxg ( c ) ©^*-xy 

fflMtf u 3 yj!£ffi*f a xg Q 

7lW- F CMO S ^W^-^^##:*«lHliSSH©Sji 

(a) ^^X7\©±ffi©i/yn^ffifc^snfc 

jWfci/ y 3 f tmiLttcs * t> mtt f- 

(b) BuE^^ynyjp±(c, Sfl^y^XryK 

(c) ay** w&v)7M&£vm& 
mM&&mmzrt#-~yy?za:ici:^?. y-F 

(d) MIHXg (c) ©ft, yKfSflXfeitfStiStfXfc 
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WT{c^^tifcM^«ffcM©^0«. Miay- F 

«®©*^Tfc^?in/cMfa»{kM©ii]i «fc 5 1. 

[!S*9tLQj ^WMM»@8«>x/N©Sg 1 ©£ffi© 
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»»SLt^ F-^tift^i-> y a yji 
m^mxjj ¥mmm®mv x/n©m 1 ©±®© 

*^«tlfcra7;l/y- F CMO S 

nmmmibv x, am?- f wmv~mzm&~?z> 
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